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ABSTRACT 
Introduction: The world’s population is ageing and the elders are vulnerable to oral health 
problems. This project aimed to observe the oral health status of community dwelling 
elders in Hong Kong, investigate the oral health impact on their quality of life and 
nutritional status, and provide oral health education and preventive service.  
Methods: Community dwelling elders (65 or above) were recruited from five community 
centers. An interviewer-administered questionnaire was completed to collect information 
on their socio-demographic background and oral health perception/practice. Their oral 
health related quality of life (OHQoL) and nutritional status were measured by using the 
Geriatric Oral Health Assessment Index (GOHAI) and Mini-Nutritional Assessment 
(MNA), respectively. Their tooth and periodontal status, oral hygiene and soft tissues were 
examined. Individualized advice, oral health education and scaling were provided. 
Results: A total of 195 elders participated. Despite their sound knowledge on dental 
caries, their awareness of the causes and risk factors of periodontal diseases was low. 
Several misconceptions of oral health were common and their expectation towards oral 
health was low. Although 81% brush their teeth at least twice a day, over 75% did not 
perform interdental cleaning mainly due to unawareness of the necessity (32%) and lack of 
skills (42%). Their dental visits were treatment-driven and mainly for pain-relieving and 
emergency care. Only 19% were regular dental attendees. The mean (SD) DMFT was 8.9 
(7.8). Over 60% had periodontal pockets; 6% were edentulous and 38% had fewer than 20 
teeth. The mean (SD) total GOHAI score was 56.4 (8.0); 60% reported negative impact of 
oral health on their quality of life. The mean (SD) MNA score was 25.2 (2.9); 30% had 
malnutrition or were at risk. Multivariate analysis showed that tooth loss and untreated 
decayed teeth (DT) were significant determinants of poor OHQoL; older age, higher 
education level, and poorer OHQoL were significantly associated with higher risk of 
malnutrition (all p<0.05). 
Conclusions: Oral health problems are common among community dwelling elders in 
Hong Kong. Their oral health awareness and practice are yet to be improved. Tooth loss 
and unmet treatment need for dental caries significantly compromise elders’ quality of life, 
which in turn increases their risk for malnutrition. Outreach oral health education and 
service are well received by the community.  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INTRODUCTION 
With the advances in healthcare, the average life span of the population in many countries 
is prolonged (WHO, 2014). Population ageing has become a worldwide issue. The global 
share of older people (aged 60 years or over) has increased from 9.2% in 1990 to 11.7% in 
2013 and is projected to reach 21.1% of the world population by 2050 (United Nations, 
2013). Hong Kong is no exception to “ageing population”. The percentage of people aged 
65 or above increased from 11.1% in 2001 to 13.3% in 2011, amounting to a total of 
941,312 elders (HKSAR Government, Census and Statistics Department, 2013).  During 
the past 10 years, the population pyramid shifts upwards, showing a clear trend of 
population ageing in Hong Kong (Figure 1). 
!  
Figure 1. Population pyramid showing population ageing in Hong Kong 
Elders in many industrialized countries are increasingly retaining their natural teeth into 
older age. The prevalence of edentulism has dropped to about 20% in many developed 
countries in people over 65 (WHO, 2014). Nevertheless, due to multiple physical and 
physiological changes with ageing, elders are vulnerable to many oral health problems. 
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These include but are not limited to tooth loss, dental caries (tooth decay), periodontal 
diseases (gum diseases), and xerostomia (Petersen & Yamamoto, 2005). 
Although Hong Kong is regarded as a city with well-developed public health services and 
healthcare systems, prominent oral health needs exist in the older population. The latest 
oral health survey showed a poor oral health of elders, their inadequate oral health 
awareness in many areas, and a low utilization of dental services due to unaffordable 
charge and their reluctance to spend money on dental care (HKSAR Government, 
Department of Health, 2013). It was shown in the latest oral health survey that (i) 5.6% of 
non-institutionalized older persons (NOP) were edentulous and 59.5% had 20 teeth or 
more; (ii) their mean DMFT was 16.2; (iii) 86.3% of them had half or more of the teeth 
with bleeding gums, whereas 39.6% of their teeth were found with periodontal pockets; 
and (iv) 98.0% had visible dental plaque on half or more of their teeth although most of 
them brushed twice or more often a day (HKSAR Government, Department of Health, 
2013). Due to various barriers, interdental brushing habit was not common, with only 
23.7% reported they had the habit of cleaning interdental surfaces of their teeth. Instead, 
85.4% of them used toothpick and mouthwash as additional oral hygiene measures 
(HKSAR Government, Department of Health, 2013). 
In its oral health survey report, the Department of Health commented that the elders’ 
knowledge on preventive measures, such as proper cleaning of teeth, regular dental 
checkup, use of fluoride toothpaste, reduction of snack / food consumption and smoke-free 
lifestyle, was far from being satisfactory (Hong Kong Department of Health, 2013). Only a 
small proportion of NOP were aware of the preventive measures, such as using fluoride-
containing toothpaste (3.2%), reducing frequency of snack/ food consumption (1.5%) and 
regular dental attendance/scaling (8.3%). When experiencing oral symptoms, less than half 
sought professional dental care. As low as 4.3% and 0.8% sought dental care when they 
had bleeding gums and bad breath. Less than a quarter (22.3%) had dental checkup habit; 
only 10.9% had their dental checkup within one year interval (Hong Kong Department of 
Health, 2013). Improving the oral health awareness and practice of the elderly is 
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considered of paramount importance for promoting oral health of this population (HKSAR 
Government, Department of Health, 2013). 
In Hong Kong, the government dental care mainly serves retired or contract civil servants 
and their dependents (HKSAR Government, Civil Service Bureau, 2015). Although 
designated government dental clinics also provide treatments to the general public, the 
service is only for relieving dental pain and the quota are very limited. The private sector 
remains the main dental service provider for the general public. Although the government 
offers financial subsidy to eligible elders through the “Elderly Health Care Voucher 
Scheme”, voucher recipients have to be 70 years or older and hold valid Hong Kong 
Identity Card or Certificate of Exemption (HKSAR Government, 2014). The annual 
amount for each eligible elder is HKD$2,000 and there is only 897 private practitioners 
(approximately 30% of registered dentists) enrolled in this scheme. Other financial 
supports include the Comprehensive Social Security Assistance Scheme (HKSAR 
Government, Social Welfare Department, 2012) and the Elderly Dental Assistance 
Programme (Community Care Fund, 2012). Nevertheless, the former is only for those who 
are disabled or medically certified to be in ill-health, whereas the latter is only for low-
income elders; both cover a narrow scope of treatment items. Overall, given the current 
public service and financial supports, dental care remain inaccessible or unaffordable to 
many elders in Hong Kong. 
  
Poor oral health may affect one's nutritional status and food selection (Sahyoun et al., 
2003; Lopez-Jornet et al., 2013). It has been reported that aged people who have altered 
oral condition (edentulous or with fewer teeth) are more likely to avoid nutrient-rich food 
including whole grains, vegetables, fruits and meat, because most of them are hard, fibrous 
in texture and difficult to chew (Sahyoun et al., 2003; De Marchi et al., 2008). This results 
in nutritional deficiency due to reduction in obtaining essential nutrients, for instance non-
starch polysaccharides, proteins, vitamins, and minerals (Marcenes et al., 2003). In 
addition, oral condition such as mucosal disorders, oral dryness and pain caused by 
periodontal disease or caries may also induce difficulty in chewing, leading to reduction of 
food consumption and malnutrition (Lopez-Jornet et al., 2013). While some elders with 
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poor oral health tend to be underweight, some may be overweight due to the consumption 
of soft and easy-to-eat unhealthy food (Mojon et al, 1999; Sahyoun et al., 2003; Adiatman 
et al., 2013). In either case, general health of the elders is compromised. On the other 
hand,  nutrition  and diet can affect the development and integrity of the  oral  cavity and 
progression of oral diseases (Touger-Decker & Mobley, 2013). Although the interrelation 
between oral health and nutrition is suggested by some descriptive or analytical studies, 
more empirical evidence collected from various populations is needed to consolidate the 
associations and demonstrate the magnitude of the impacts.   
To meet the needs of the target population and to fill some of the gaps in knowledge, this 
community project aimed to (i) observe the oral health status of the community dwelling 
elders in Hong Kong; (ii) analyze the impact of oral health on their quality of life, 
nutritional status, and general health; and (iii) provide oral health education and some 
basic preventive treatments for improving their oral health. 
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METHODS 
Participant Recruitment 
The protocol of this study was reviewed by the Institutional Review Board (IRB), The 
University of Hong Kong and Hospital Authority Hong Kong West Cluster. An ethical 
approval was obtained (#UW 15-041) (Appendix I). All participants were recruited by 
several non-government organizations (NGOs), for which supporting elders is one of their 
services. An invitation letter was prepared to outline the purpose of this project and the 
supports needed from the NGO partners.   
Participants were recruited through the staff members of the NGO centers, who prepared 
posters and called their members. To be eligible to join, one must be: 
i. 65 years old or above 
ii. non-institutionalized (i.e. community dwelling), and  
iii. able to communicate in spoken Cantonese, Mandarin or English. 
Every participant was informed that, due to the outreach nature of the project and limited 
time and equipment, the examination result could not be 100% accurate and further 
examination or treatment should be sought through any licensed dentist. It was also 
ensured that he/she understood that the information obtained was purely for academic/
research purposes and would be kept confidential. All participants were allowed to 
withdraw anytime without giving any reason. Informed written consent was taken from 
each participant. 
Questionnaires 
Each participant was asked to complete a set of questionnaires (Appendix II) via face-to-
face interviews. Four interviewers have been trained and calibrated to ask questions in a 
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standardized manner. The questionnaires have been pretested to ensure relevance and 
clarity. Completing the questionnaires took approximately 15 minutes.  
The first questionnaire was structured to collect information on the following aspects: 
(i) participants’ demographic background (age, gender, place of birth, etc.) 
(ii) socioeconomic status (education level, housing condition, past occupation, and 
family support) 
(iii) oral health perceptions (knowledge on causes of common dental problems, 
perceptions on ageing and dental problems and denture maintenance, expectation 
towards oral health etc.) 
(iv)       oral health practice (oral hygiene measures, snacking habit, dental visit etc.) 
(v) systemic health conditions (e.g. regular medication and manual dexterity) 
The second questionnaire was the Geriatric Oral Health Assessment Index (GOHAI) 
(Atchison & Dolan, 1990). The Chinese version of GOHAI validated in a previous study 
(Wong et al., 2002) was used. GOHAI is a 14-item instrument intended to report oral 
function problems and psychosocial impacts associated with oral diseases. It assesses three 
dimensions including physical functioning, pain and discomfort, and psychosocial 
functioning. Three items inquire on the participants’ overall satisfaction of oral health (1-5 
representing very unsatisfactory to very satisfactory). Nine items describe the negative 
impacts of oral health, whereas two are positively worded to discourage respondent 
acquiescence. The response to the impact question is collected by using the five point liker 
scale (1=always, 2=often, 3=sometimes, 4=seldom, and 5=never). Scores for the two 
questions initially worded positively were re-coded reversely during data processing so 
that all responses were in the same direction. The GOHAI score is a sum of scores for 14 
items with a higher score indicating a better oral health status, that is to say, better oral 
health-related quality of life. The GOHAI score ranges from 14 to 70. 
The third questionnaire was the Mini Nutrition Assessment (MNA®), a nutritional 
assessment/screening tool developed for evaluating the nutritional status of the elderly 
(Guigoz et al., 2002). It is increasingly employed in various settings and has shown to 
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have good sensitivity, specificity and reliability (Vellas et al., 2006). The MNA consists of 
18 items covering four dimensions (anthropometry, dietary assessment, global assessment 
and self-evaluation). The MNA is separated by two steps for evaluation: the MNA-SF 
(short form) intended to pre-screen those who are at the risk of malnutrition and the full 
MNA (long form) to further assess those with “at risk” malnutrition. A final score is 
obtained by adding up the 18 items. The nutritional state is classified as ‘normal nutritional 
status’ (scores from 24 to 30), ‘at risk of malnutrition’ (scores from 17 to 23.5) and 
‘malnourished’ (scores lower than 17). A Chinese version of MNA form (Nestle Nutrition 
Institute, 2014) was used in this project. 
Oral Examination 
The oral health status of the participants were evaluated by three trained examiners. Data 
were collected on participants’ (i) tooth status, (ii) periodontal health, and (iii) oral hygiene 
status. Participants were examined on a supine position in portable dental chairs. CPI 
probes and illuminated dental mirrors with disposable heads were used. No radiographs 
were taken. A charting form was prepared for recording the oral health condition of the 
participants (Appendix III). Around 10% participants were randomly selected for duplicate 
examinations by different examiners. The inter-examiner reliability was assessed. In order 
to safely carry out the examination and possible scaling, participants’ brief medical history 
including systemic diseases and current medications were recorded beforehand.  
i. Tooth status 
Dental caries was detected based on visual examination and confirmed through tactile 
examination with CPI probe when necessary. The method and criteria recommended by the 
World Health Organization (WHO, 1997) were followed. The DMFT score was calculated 
by summing the number of decayed (D), missing (M) and filled (F) teeth in 28 permanent 
teeth, excluding the four wisdom teeth. Only those teeth missing due to caries were 
counted into the M component. Teeth with permanent restoration were recorded as F. If a 
tooth had both a carious lesion and a filling it was calculated as D only. Teeth with 
temporary filling were also recorded as D. In case of any doubt after careful observation, 
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caries was coded as absent. The number of remaining teeth was calculated by excluding 
teeth missing due to caries and other reasons.  
ii. Periodontal status  
The periodontal status was assessed using the Community Periodontal Index (CPI) based 
on the WHO guidelines (WHO, 1997). The mouth was divided into six sextants defined by 
tooth numbers 18-14, 13-23, 24-28, 38-34, 33-43, and 44-48. Ten index teeth were 
examined, including all first and second molars, upper right central and lower left central 
incisor. The two molars in each posterior sextant were paired for recording; only one 
would be recorded if another was missing. In case where no index tooth was present in a 
sextant qualifying for examination, all the remaining teeth in that sextant were examined 
and the highest score was recorded. 
The periodontal status of each sextant was recorded using the following criteria: 
0 Healthy gingival tissues with no bleeding after gentle probing.
1 Coloured area of CPI probe remains completely visible in the deepest pocket 
in the sextant. No calculus or overhanging margins are detected. There is 
bleeding after gentle probing.
2 Coloured area of CPI probe remains completely visible in the deepest pocket 
in the sextant. Calculus is detected or overhanging margins of restoration 
identified.
3 Coloured area of CPI probe is only partly visible in the deepest pocket in the 
sextant indicating periodontal pocket of 4-5 mm.
4 Coloured area of CPI probe disappears into the pocket indicating periodontal 
pocket of at least 6 mm.
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iii.Oral hygiene status  
Oral hygiene status of the participants was rated according to visible plaque index 
(Ainamo & Bay, 1975) and was classified into one of the following categories:  
Oral Health Service 
i. Individualized patient report and advice 
After oral examination, each participant was provided with a report (Appendix IV) 
detailing the participants’ oral health condition, including (i) amount of teeth remaining, 
(ii) amount of decayed or restored teeth, (iii) periodontal condition, (iv) oral hygiene 
condition, and (v) further examination or treatment the participant should seek. 
Individualized advice regarding further maintenance and acquisition of proper oral health 
was provided. Personalized oral health instruction was given, depending on participants’ 
oral conditions. This included personalized brushing techniques for those with particular 
oral anatomy or furcation involvements, or those denture wearers. 
ii. Oral health education leaflets and talks 
Participants were also provided with informational and instructional materials for their 
reference in regards to the risks and consequences of common oral diseases, such as 
periodontitis and dental caries, and measures for maintaining good oral hygiene. Materials 
included selected leaflets designed by the Department of Health and a leaflet we prepared 
(Appendix V). All leaflets were in both Chinese and English.  
Poor oral hygiene: Visible plaque covering 2/3 or more of the buccal and lingual 
surfaces of the dentition
Fair oral hygiene: Visible plaque covering 1/3 to 2/3 of the buccal and lingual 
surfaces of the dentition
Good oral hygiene: Visible plaque covering less than 1/3 of the buccal and lingual 
surfaces of the dentition
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The selected leaflets designed by the Department of Health included: 
● L032 - Smoking is hazardous to oral health 
● L039 - Oral healthcare, our seniors must know 
● L047 - Eat appropriately 
● L075 - Tooth sensitivity 
● L076 - A complete guide to toothbrushing 
Our self-designed leaflet covered the following contents: 
● Importance of oral health 
● Common dental diseases and causes 
● Dietary advice 
● Denture care and maintenance 
● Tooth brushing technique including uses of interdental brushes and floss 
This leaflet was designed to complement some important areas pertaining to oral health of 
the target group (i.e. the elderly). The presentation and layout were carefully designed so 
that it can be easily read and understood. Simple illustrations were incorporated to 
facilitate knowledge acquisition by the elderly.   
  
Oral health talks were conducted in three of the five venues but not in the remaining two 
venues due to time and space constraints. The talks were aided by posters and a 
PowerPoint presentation. Layman terms and expressions were used. More than 50 pictures 
and interesting cartoons were utilized to engage participants and evoke their interest. Half 
of the time allocated for the talk was spent on a question and answers session for better 
interaction with the participants. There was also a game session for participants to share 
their understanding on several topics. Tooth models were utilized to effectively explain 
proper brushing techniques with hands-on experience. 
iii. Scaling 
Full-mouth gross scaling was provided for those participants who fulfill the following 
criteria (i) being generally fit, (ii) having large calculus deposits, and (iii) being willing/
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ready to receive scaling on the examination day. The participant’s suitability for scaling 
was judged by the examiners and was indicated on the charting sheet before he/she 
proceeded to the scaling station. The equipment used included an ultrasonic scaler (EMS) 
and a suction compressor with high volume suction. The time spent on each full-mouth 
scaling ranged from 10-20 minutes depending on the number of remaining teeth, amount 
of calculus, and cooperation of the participant. 
iv. Provision of oral health self-care products 
Each participant received a set of oral health self-care products, which included a 
toothbrush with an ideal size and bristle softness, a tube of fluoride containing toothpaste, 
a small bottle of mouthwash, and a small box of dental floss. This may facilitate their 
attempt of following the informational and instructional leaflet and incorporating new oral 
hygiene measures, such as dental flossing, for a better oral health. 
Infection Control and On-site Supervision 
A standard precaution for infection control was followed and executed to minimize the risk 
of cross infection. Tools and instruments were sterilized using a portable autoclave 
sterilizer. Disposable consumables and materials were used and properly disposed. 
Personal protective equipment was worn by all examiners, operators and their assistants. 
All examinations and treatments were carried out under the supervision of registered 
dentists. All the reports to participants were checked and signed by the on-site supervisors.  
Data Analysis 
Data were analyzed by using the Statistical Package for the Social Sciences (SPSS) 
software version 20.0. Participants’ socio-demographic profile, oral health perceptions and 
practice, oral health status, nutritional status, and oral health related quality of life were 
described. Proportions were compared using Chi-square tests. Parametric and non-
parametric methods were used for comparing means as appropriate. Multiple regression 
analysis was performed to determine factors associated with nutritional status and quality 
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of life of the participants, using MNA and GOHAI as the dependent variables. The alpha 
level was set at 0.05. 
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RESULTS 
Socio-demographic Profiles 
  
A total of 195 eligible elders participated in this project, including one who completed the 
questionnaire but did not receive an oral examination. The age group 65-74, 75-84, and 85 
or above, constitutes 52.8%, 36.9%, and 10.3% respectively (Table 1). There were 132 
(67.7%) females and 63 (32.3%) males. 
Table 1. Sociodemographic profiles of the participants 
 n %
Demographic Profile   
Age  
   65-74 years 103 52.8 
   75-84 years 72 36.9 
   85 years or above 20 10.3 
Gender 
   Female 132 67.7 
   Male 63 32.3 
Socio-economic Status   
Education level
   Primary school or below 129 66.8 
   Secondary school 54 28.0 
   College / university 10 5.2 
Previous Occupation
   Managerial or professional
      Managers and administrators 8 4.2 
      Professionals 11 5.8 
      Self-employed 14 7.4 
   Clerical or skilled workers
      Plant and machine operators and assemblers 32 16.9 
      Associate professionals 5 2.6 
      Clerical support workers 13 6.9 
Service or labours
      Sales 9 4.8
      Unskilled laborers 40 21.2
      Service industry 14 7.4
   Others (mainly housewives) 43 22.8 
Living condition
   Public permanent housing 54 28.1 
   Tenement building 7 3.6 
   Village house 4 2.1 
   Home ownership scheme 26 13.5 
   Private housing estates 98 51.0 
   Others 3 1.6 
Family support   
Lives with family 156 80.8 
Lives alone 37 19.2 
Total 195 100.0 
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Two-thirds (66.8%) of the participants received primary education or had not attended any 
formal education. Only 28.0% of them had completed secondary school education and 
5.2% had attended colleges or universities. As for their previous occupation, 17.4% were 
“managers and administrators”, “professionals” or “self-employed”; 26.4% were “plant 
and machine operators and assemblers”, “associate professionals” or “clerical workers”; 
33.4% were “sales workers”, “service industry” or “unskilled labourers”; 22.8% were 
others (mainly housewives). About half (51.0%) lived in private housing estates. The rest 
lived in village housing (2.1%), home ownership scheme (13.5%), public permanent 
housing (28.1%), or tenement building (3.6%). The majority (80.8%) of the participants 
lived with their families. The remainders (19.2%) lived alone. 
Oral Health Knowledge and Perceptions 
Table 2 shows participants’ knowledge of common oral diseases and perceptions on oral 
health. Participants attributed gum diseases to “heatiness” (40.0%), poor oral hygiene 
(28.2%), micro-organisms (14.9%), trauma from brushing (12.3%), lack of sleep (10.8%), 
smoking (4.1%), malnutrition (4.1%), hormone imbalance (4.1%), alcohol (3.1%), and 
genetics (1.0%). Around one third (31.3%) do not know the cause of gum disease. In terms 
of tooth decay, respondents linked it to sweets intake (51.8%), poor oral hygiene (35.9%), 
micro-organisms (11.8%), tooth worms (9.7%), sour foods (8.7%), and heatiness (5.6%). 
Around a quarter (26.7%) did not know the causes of tooth decay. 
When asked about their expectations to oral health, the majority (40.9%) stated that being 
able to eat properly is enough for them, whereas 16.6% had no expectation for oral health 
and only wished that they could maintain good general health. 
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Table 2. Oral health knowledge and perceptions 
    n %
Causes/risk factors of periodontal diseases
Poor oral hygiene 55 28.2
Bacterial/viral infection 29 14.9
Genetics 2 1.0
Malnutrition 8 4.1
Smoking 8 4.1
Alcoholic drinks 6 3.1
Hormone imbalance 8 4.1
Trauma from brushing 24 12.3
Heatiness 78 40.0
Lack of sleep 21 10.8
Other 15 7.7
Do not know 61 31.3
Causes of dental caries
Eating too much sweet food 101 51.8
Eating too much sour food 17 8.7
Toothworm 19 9.7
Poor oral hygiene 70 35.9
Bacterial/viral infection 23 11.8
Heatiness 11 5.6
Other 11 5.6
Do not know 52 26.7
Expectation on oral health
Completely normal aesthetics and function 56 29.0
Being able to eat properly with own teeth 79 40.9
Being able to eat some foods with teeth or denture  23 11.9
Good general health; no expectation for oral health 32 16.6
Others 3 1.6
Agreement of the following statements n (%)
Yes No Unsure
Tooth loss is inevitable with ageing 128 
(65.6)
51 
(26.2)
16  
(8.2)
Genetics determine one’s oral health. Personal care is 
irrelevant.
40 
(20.5)
137 
(70.3)
18  
(9.2)
If mouth wash is used daily, toothbrushing doesn't have to be 
done.
16  
(8.2)
162 
(83.1)
17  
(8.1)
If toothbrushing is done thoroughly, interdental cleaning is 
not necessary.
77 
(39.5)
90 
(46.2)
28  
(14.4)
Wearing denture makes you more prone to oral problems. 65 
(33.3)
81 
(41.5)
49  
(25.1)
It is natural for denture to fall out when talking or eating. 45 
(23.1)
114 
(58.5)
36  
(18.5)
Denture must be taken out during sleep. 141 
(72.3)
22 
(11.3)
32  
(16.4)
Dentures don't have to be worn unless I go out or eat. 58 
(29.7)
96 
(49.2)
41  
(21.0)
Dentures need regular review and examination. 100 
(51.3)
58 
(29.7)
37  
(19.0)
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The majority (65.6%) thought tooth loss is inevitable when one grows older. Around 1/5 
(20.5%) believed that oral health is determined on birth and personal care will not help 
reduce the chance of dental problems. Although the majority (83.1%) knew that 
mouthwash cannot substitute toothbrushing, 39.5% believed that interdental cleaning is not 
necessary as far as the teeth are properly brushed. One-third (33.3%) realized that wearing 
denture increases the vulnerability to dental problems. Most (72.3%) knew that dentures 
need to be removed during sleep and 51.3% were aware of the need for regular review and 
examination of dentures.  
Oral Health Practice 
As shown in Table 3, 74.4% of them snacked no more than once a day. Four out of five 
(81.0%) brushed at least twice a day and 17.4% brushed once a day. More than half 
(51.3%) brushed for two minutes or longer each time and 27.7% brushed for 1-2 minutes. 
A vast majority (95.3%) were not using electric toothbrush. Around one-third (38.2%) 
reported they used fluoridated toothpaste; nearly half (53.4%) did not know whether the 
toothpaste they used contains fluorides. The majority (75.1%) were not performing 
interdental cleaning, main reasons being “do not know how to do it” (41.9%) and lack of 
awareness of the necessity (32.3%).  
When a dental problem arose, 80.0% would seek dentists for help and 8.7% of them would 
opt for doing nothing. Meanwhile, 7.2% and 6.2% of them would seek physicians or 
increase brushing frequency respectively. A minority would either use folk remedy (3.1%), 
self-medicate (2.6%) or seek Chinese medical practitioners for help (0.5%). Over half 
(55.6%) did not visit dentist in the past one year. The main reasons for their last dental 
visit were receiving treatment (57.4%) and emergency/toothache (21.5%). Over four-fifth 
(81.5%) reported they were irregular attendees (i.e. never visit dentists or only visit when 
problems arose). 
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Table 3. Oral health practice 
 n %
Snacking habits    
No snacking 67 34.4
Once a day 78 40.0
Twice a day 36 18.5
Three times a day or more often 14 7.2
Toothbrushing frequency   
Do not brush 2 1.0
Less than once a day 1 0.5
Once a day 34 17.4
Twice a day 135 69.2
Three times a day or more often 23 11.8
Toothbrushing duration   
<0.5 minute 9 4.6
0.5-1 min 29 14.9
>1 min; <2 mins 54 27.7
≥2 mins 100 51.3
Do not remember 3 1.5
Use of electric toothbrush   
Yes 9 4.7
No 183 95.3
Use of fluoridated toothpaste   
Yes 73 38.2
No 16 8.4
Do not know 102 53.4
Interdental cleaning   
Not performing 145 75.1
Less than once a day 22 11.4
Once per day 9 4.7
Twice per day or more often 17 8.8
Reason for not doing interdental cleaning   
Don't know how to do it 70 41.9
No need 54 32.3
Troublesome 32 19.2
Too expensive 4 2.4
Lack of time 3 1.8
Others 14 8.3
What to do if dental problem is suspected   
Nothing 17 8.7
See dentist 156 80.0
See physician 14 7.2
See Chinese medical practitioner 1 0.5
Increase brushing frequency 12 6.2
Self-medicate 5 2.6
Use folk remedy 6 3.1
Others 4 2.1
Last dental visit   
Less than 6 months ago 47 24.2
6 months to a year ago 39 20.1
More than a year ago 99 51.0
Never visited the dentist 9 4.6
Reason for last dental visit   
Dental treatment 112 57.4
Examination 24 12.3
Toothache/Emergency 42 21.5
Preventive treatment 8 4.1
Dental visit pattern   
Irregular (only when problems arose or never) 159 81.5
Regular (once every 12 months or more often) 36 18.5
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Oral Hygiene Status 
The oral hygiene was good in 23.6%, fair in 49.5%, and poor in 26.9% participants (Table 
4). More males had poor oral hygiene compared with their counterpart (49.2% vs. 15.7%, 
p<0.001). Elderly who were engaged in managerial or professional jobs were more prone 
to have poor oral hygiene, compared with others (50.0% vs. 21.7%; p=0.003). 
Table 4. Oral hygiene status   
# Housing condition was classified into basic (public permanent housing, tenement building), moderate  
(home ownership scheme, village house), and good (private housing estates) 
* Significant difference between/among subgroups 
n (%)
Good Fair Poor
Gender
Female 34 (28.1) 68 (56.2) 19 (15.7)
Male 9 (14.8) 22 (36.1) 30 (49.2)
p < 0.001*
Age group
65-74 years old 24 (23.8) 49 (48.5) 28 (27.7)
75-84 years old 12 (18.8) 32 (50.0) 20 (31.3)
85 years and above  7 (41.2)  9 (52.9)  1 (5.9)
                                              p = 0.164
Education level
Primary and below 30 (24.8) 60 (49.6) 31 (25.6)
Secondary and above 13 (22.0) 28 (47.5) 18 (30.5)
                                              p = 0.774
Housing condition#
  Basic 12 (21.4) 30 (53.6)   14 (25.0)
  Moderate 6 (19.4) 17 (54.8)    8 (25.8)
  Good 23 (25.0) 42 (45.7)   27 (29.3)
 p = 0.860
Past occupation
  Service/labour 14 (23.3) 33 (55.0) 13 (21.7)
  Clerical/skilled workers 14 (30.4) 22 (47.8) 10 (21.7)
  Managerial/professional 0 (0) 16 (50.0) 16 (50.0)
  p = 0.003*
Family support
  Live alone 8 (22.9) 21 (60.0) 6 (17.1)
  Live with family 34 (23.4) 68 (46.9) 43 (29.7)
  p = 0.272
Total 43 (23.6)  90 (49.5) 49 (26.9)
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Oral Health Status 
The inter-examiner reliability for oral examination was high (kappa = 0.944 for DMFT; 
weighted kappa = 0.817 for CPI). Almost all (91.3%) were affected by caries (DMFT>0) 
(Table 5); 46.4% had untreated caries (DT>0) (Table 5). The mean (SD) of DMFT and DT 
were 8.9 (7.8) and 1.0 (1.5), respectively.  
  
Table 5. Dental caries 
# Housing condition was classified into basic (public permanent housing, tenement building), moderate  
(home ownership scheme, village house), and good (private housing estates) 
N DMFT Mean (SD)     p
Gender
Female 131  9.3 (8.0)
0.243
Male  63 8.1 (7.6)
Age group
65-74 years old 102 8.3 (6.4)
0.19175-84 years old  72 8.3 (7.9)
85 years and above  20 14.5 (11.8)
Education
Primary and below 128  9.2 (8.4)
0.707Secondary and above  64 8.6 (6.6)
Housing condition#
Basic  61 8.3 (6.7)
      
0.194Moderate  31 10.7 (8.0)
Good  98 8.5 (8.1)
Past occupation
Service/labour  63 8.8 (7.6)
0.182Clerical/skilled workers  50 9.2 (7.5)
Managerial/professional  33 7.7 (8.8)
Family support
Live alone  37 10.7 (8.5)
0.126
Live with family 155 8.5 (7.7)
Total 194                                             8.9 (7.8)
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None of the participants had healthy gingiva (i.e. highest CPI as 0) (Table 6). Only 2 
(1.2%) had a highest CPI score of 1 (i.e. gingival bleeding only). The highest CPI score of 
2 (i.e. calculus), 3 (i.e. shallow pocket), and 4 (i.e. deep pocket) were recorded in 37.8%, 
41.9%, and 19.2% of participants, respectively. There was a significant difference among 
age groups in the distribution of CPI scores (p = 0.013). 
Table 6. Periodontal health 
# Housing condition was classified into basic (public permanent housing, tenement building), moderate 
(home ownership scheme, village house), and good (private housing estates) 
 * Significant difference among subgroups 
Highest CPI score
1 (n/%) 2 (n/%) 3 (n/%) 4 (n/%)      p
Gender
Female 1(0.9) 47(41.6) 46(40.7) 19(16.8)
0.397Male 1(1.7) 18(30.5) 26(44.1) 14(23.7)
Age group
65-74 years old 0(0.0) 29(29.9) 50(51.5) 18(18.6)
0.013*75-84 years old 1(1.6) 29(46.8) 18(29.0) 14(22.6)
85 years and above 1(7.7) 7(53.8) 4(30.8) 1(7.7)
Education
Primary and below 2(1.8) 42(37.8) 46(41.4) 21(18.9)
0.959Secondary and above 0(0.0) 22(37.3) 25(42.4) 12(20.3)
Housing condition#
Basic 0(0.0) 16(29.1) 24(43.6) 15(27.3)
0.074Moderate 0(0.0) 13(44.8) 15(51.7) 1(3.4)
Good 2(2.3) 35(40.7) 32(37.2) 17(19.8)
Past occupation
Service/labour 0(0.0) 20(37.0) 25(46.3) 9(16.7)
0.918Clerical/skilled workers 1(2.2) 18(39.1) 18(39.1) 9(19.6)
Managerial/professional 0(0.0) 10(32.3) 14(45.2) 7(22.6)
Family support
Live alone 0(0.0) 18(52.9) 10(29.4) 6(17.6)     0.191
Live with family 2(1.5) 46(33.8) 62(45.6) 26(19.1)
Total 2(1.2) 65(37.8) 72(41.9) 33(19.2)
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The mean (SD) number of remaining teeth was 19.1 (8.8) (Table 7), while 120 (61.9%) 
participants had 20 or more teeth. Eleven (5.7%) participants were edentulous. The 
number of natural teeth decreased with age (p < 0.001). 
Table 7. Number of natural teeth 
# Housing condition was classified into basic (public permanent housing, tenement building), moderate  
(home ownership scheme, village house), and good (private housing estates) 
* Significant difference among subgroups 
    n Number of remaining teeth    Mean (SD)    p
Gender
Female 131 18.7 (9.3)
0.506Male 63 20.0 (7.7)
Age group
65-74 years old 102 21.2 (7.0)
<0.001*75-84 years old 72 19.0 (9.1)
85 years and above 20 8.9 (9.2)
Education
Primary and below 128 18.4 (9.4)
0.414Secondary and above 64 20.2 (2.3)
Housing condition#
Basic 61       21.0 (7.4)
      
0.164Moderate 31 20.2 (8.2)
Good 98 17.8 (9.4)
Past occupation
Service/labour 63 18.8 (9.0)
0.616Clerical/skilled workers 50 19.7 (8.2)
Managerial/professional 33 20.3 (8.4)
Family support
Live alone 37 18.5 (9.4)
0.844
Live with family 155 19.2 (8.7)
Total       194                             19.1 (8.8)
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Oral Soft Tissue Conditions 
Only 8 (4.1%) participants presented with oral abscesses and 2 (1.0%) presented with oral 
ulcers. Over half (64.7%) of the participants reported the symptom of dry mouth, which 
appeared very frequently in 36 (18.5%) participants and occasionally in 90 (46.2%) 
participants. 
Oral Health Related Quality of Life (OHQoL) 
Table 8 shows the distribution of participants’ responses to the 14 GOHAI questions. 
Negative impacts of oral health were more reported on “limiting food choices”, “difficulty 
in chewing hard food”, “problem in eating”, and “tooth sensitivity”. When they were asked 
to rate their satisfactions and perception on their oral health, the majority chose “3” or “4” 
from a range of “1” (most unsatisfied) to “5” (most satisfied). The mean (SD) of total 
GOHAI score was 56.4 (8.0). 
Table 8. Responses to GOHAI questions  
* Items positively worded (i.e. positive impact of oral health) 
 Always  n(%)
Often  
n(%)
 Sometimes  
n(%)
Seldom  
n(%)
Never 
n(%)
Limit food choices 26 (13.3) 9(4.6) 39(20.0) 13 (6.7) 108(55.4)
Able to bite hard food* 81(41.5) 21(10.8) 40(20.5) 24(12.3) 29(14.9)
Uncomfortable while swallowing 1(0.5) 4(2.1) 15(7.7) 9(4.6) 166(85.1)
Uncomfortable while eating 15(7.7) 12(6.2) 45(23.1) 6(3.1) 117(60.0)
Limit contact with people 2(1.0) 1(0.5) 5(2.6) 6(3.1) 181(92.8)
Use medication to relieve pain 2(1.0) 0(0.0) 13(6.7) 12 (6.2) 168(86.2)
Self-conscious about teeth/gums/denture 9(4.6) 6(3.1) 20(10.3) 14(7.2) 146(74.9)
Emotionally affected 9(4.6) 7(3.6) 18(9.2) 25(12.8) 136(69.7)
Able to speak clearly* 133(68.2) 18(9.2) 14(7.2) 5(2.6) 25(12.8)
Uncomfortable eating in front of others 5(2.6) 5(2.6) 10(5.1) 5(2.6) 170(87.2)
Sensitive to hot, cold, or sweet food 25(12.8) 16(8.2) 48(24.6) 17(8.7) 89(45.6)
 1 2 3 4 5
Overall aesthetic satisfaction 17(8.8) 20(15.5) 72(37.1) 52(26.8) 23(11.9)
Perception of overall oral health 22(11.3) 33(16.9) 71(36.4) 54(27.7) 15(7.7)
Overall satisfaction of oral health 19(9.8) 34(17.5) 69(35.6) 14(29.9) 14(7.2)
Mean (SD) of total GOHAI score    56.4 (8.0)
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As shown in Table 9, more educated elders (i.e. secondary education and above) had better 
OHQoL, as evidenced by the significantly lower proportion reporting negative impact on 
their daily lives (50.0% vs. 65.1%; p=0.043). Compared with those living alone, elders 
living with their families had a marginally better OHQoL as shown in their total GOHAI 
score (56.8 vs. 54.3; p=0.095). 
Table 9. Oral health impact on daily life 
† “Any negative impact” refers to a response of “sometimes”, “often”, or “always” for any of the 11 impact 
item of GOHAI. The two positively phrased items were reserved beforehand. 
# Housing condition was classified into basic (public permanent housing, tenement building), moderate 
(home ownership scheme, village house), and good (private housing estates) 
* Significant difference between subgroups 
n(%) Total GOHAI score 
Mean (SD)Any negative impact† 
 
No negative impact 
 
Gender
Female 83 (62.9) 49 (37.1) 56.1 (8.2)
Male 34 (54.0) 29 (46.0) 56.9 (7.4)
p = 0.235 p = 0.716
Age group
65-74 years old 61 (59.2) 42 (40.8) 56.0 (8.1)
75-84 years old 41 (56.9) 31 (43.1) 57.5 (6.9)
85 years and above 15 (75.0) 5 (25.0)  54.1 (10.3)
p = 0.336 p = 0.437
Education level
Primary and below 84 (65.1) 45 (34.9) 56.1 (8.1)
Secondary and above 32 (50.0) 32 (50.0) 56.9 (7.7)
p = 0.043* p = 0.511
Housing condition#
  Basic 33 (54.1)    28 (45.9) 57.2 (7.5)
  Moderate 19 (59.4)    13 (40.6) 55.5 (8.1)
  Good 63 (64.3)    35 (35.7) 56.1 (8.3)
   p = 0.440 p = 0.598
Past occupation
  Service/labour 38 (60.3)    25 (39.7) 55.7 (9.5)
  Clerical/skilled workers 31 (62.0)    19 (38.0) 55.3 (7.8)
  Managerial/professional 20 (60.6)    13 (39.4) 56.4 (5.6)
   p = 0.982  p = 0.806
Family support
  Live alone    24 (64.9)      13 (35.1) 54.3 (8.9)
  Live with family    92 (59.0)      64 (41.0) 56.8 (7.7)
p = 0.511 p = 0.095
Total 117 (60.0) 78 (40.0) 56.4 (8.0)
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General Health Condition 
More than half (56.4%) reported that they were diagnosed with hypertension. Diabetes 
(17.4%) and heart disease (13.3%) were the next most common illnesses. Over three 
quarters (78.4%) participants were under regular medication. Almost all participants 
reported adequate manual dexterity; over 97% of them felt easy to complete tooth 
cleaning, including opening toothpaste lid, squeezing toothpaste onto the brush, turning on 
the faucet, pouring water into a cup, and completing toothbrushing independently.  
Nutritional Status  
The MNA identified 55 (29.9%) participants as malnourished or at risk (Table 10). The 
mean (SD) of their MNA score was 25.0 (2.9). Males had a significantly higher MNA 
score (25.7 vs. 24.7; p=0.05). Older age groups were more prone to compromised 
nutritional status, as shown in the higher chance of malnutrition (p=0.025) and lower MNA 
score (p=0.023). Higher social stratum, as indicated by “past occupation”, had a 
significantly higher MNA score (p=0.029).  
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Table 10. Nutritional status  
# Housing condition was classified into basic (public permanent housing, tenement building), moderate 
(home ownership scheme, village house), and good (private housing estates) 
* Significant difference between/among subgroups 
    n(%)
MNA score 
Mean(SD)Normal 
(MNA score 24-30)
At risk/malnutrition 
(MNA score 17-23.5 / <17)
Gender
Female 82 (66.7) 41 (33.3) 24.7 (3.0)
Male 47 (77.0) 14 (23.0) 25.7 (2.0)
p = 0.148 p = 0.050*
Age group
65-74 years old 77 (77.8) 22 (22.2) 25.6 (2.6)
75-84 years old 43 (64.2) 24 (35.8) 24.6 (2.9)
85 years and above  9 (50.0)  9 (50.0) 23.6 (3.9)
p = 0.025* p = 0.023*
Education level
Primary and below 88 (71.5) 35 (28.5) 25.0 (2.9)
Secondary and above 39 (66.1) 20 (33.9) 25.2 (3.0)
p = 0.454 p = 0.582
Housing condition#
  Basic 43 (71.7)      17 (28.3) 24.8 (2.7)
  Moderate 25 (78.1)       7 (21.9) 26.1 (2.5)
  Good 58 (65.9)      30 (34.1) 24.8 (3.1)
        p = 0.409 p = 0.063
Past occupation
  Service/labour 34 (59.6)      23 (40.4) 24.3 (3.2)
  Clerical/skilled workers 31 (63.3)      18 (36.7) 25.0 (3.0)
  Managerial/professional 26 (83.9)       5 (16.1) 26.2 (2.5)
        p = 0.060 p = 0.029*
Family support
  Live alone   21 (61.8)      13 (38.2) 24.4 (3.3)
  Live with family  107 (72.3)      41 (27.7) 25.2 (2.8)
   p = 0.225 p = 0.260
Total 129 (70.1)        55 (29.9) 25.0 (2.9)
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Risk Factor for Malnutrition and Determinants of OHQoL 
The multivariate analysis (logistic regression) identified several significant (p<0.05) or 
marginally significant (0.1>p≥0.05) socio-demographic risk factors for malnutrition, 
including female gender (p=0.078), older age (p<0.001), higher education (p=0.041), and 
less skilled occupation previously engaged (p=0.069) (Table 11). None of the three clinical 
indicators (DMFT, CPI, and number of teeth) were associated with risk of malnutrition. 
Poorer OHQoL indicated a higher chance for malnutrition (p=0.018). 
Table 11. Risk factor for malnutrition 
# Housing condition was classified into basic (public permanent housing, tenement building), moderate  
(home ownership scheme, village house), and good (private housing estates) 
* Factors significantly associated with risk of malnutrition 
** The results were obtained through multiple logistic regression using nutritional status (well-nourished vs. 
malnourished/at risk) as a dependent variable 
OR (95% CI) P
Age 1.188 (1.079-1.308)  <0.001*
Gender
  Female 1
  Male 0.389 (0.136-1.111) 0.078
Education
  Primary and below 1
  Secondary and above 3.080 (1.044-9.086)  0.041*
Housing condition#
  Basic 1
  Moderate 0.384 (0.086-1.704) 0.208
  Good 1.002 (0.352-2.853) 0.997
Past occupation*
  Service/labour 1
  Clerical/skilled workers 0.744 (0.241-2.292) 0.606
  Managerial/professional 0.289 (0.076-1.104) 0.069
Family support
  Live alone 1
  Live with family 0.783 (0.251-2.445) 0.673
DMFT 1.050 (0.964-1.143) 0.263
Periodontal status
  Bleeding or calculus only 1
  Shallow pocket (4-5mm) 1.437 (0.473-4.369) 0.523
  Deep pocket (≥6mm) 1.459 (0.332-6.416) 0.617
Number of remaining teeth 1.008 (0.923-1.101) 0.859
Total GOHAI score 0.916 (0.852-0.985) 0.018*
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After controlling for socio-demographic variables, multiple linear regression showed that 
age and number of natural teeth were significant determinants of OHQoL (p=0.049 and 
p<0.001 respectively), whereas DMFT and CPI were not associated with OHQoL 
(p=0.360 and 0.148, respectively) (Table 12). The whole model explained 15% of the total 
variance in total GOHAI score. 
Table 12. Determinants of oral health related quality of life (total GOHAI) – Model 1 #  
#Housing condition was classified into basic (public permanent housing, tenement building),   
moderate (home ownership scheme, village house), and good (private housing estates) 
* Factors significantly associated with OHQoL 
** The results were obtained through multiple linear regression using total GOHAI score as a   
dependent variable 
 B 95% CI p
Age (years) Continuous 0.246 (0.001, 0.491)  0.049*
Gender (0) female; (1) male -0.367 (-3.375, 2.640) 0.809
Education (0) primary or below 
(1) secondary or above
0.810 (-2.210, 3.830) 0.596
Housing condition# (1) basic 
(2) moderate 
(3) good
-0.777 (-2.350, 0.797) 0.330
Past occupation (1) service/labour 
(2) clerical/skilled workers 
(3) managerial/professional
0.676 (-1.156, 2.507) 0.467
Family support (0) live alone 
(1) live with family
1.105 (-2.370, 4.580) 0.530
DMFT Continuous 0.115 (-0.133, 0.364) 0.360
Periodontal status (1) Bleeding or calculus only 
(2) Shallow pocket (4-5mm)
1.484 (-0.534, 3.502) 0.148
(3) Deep pocket (≥6mm)
Number of teeth Continuous 0.530 (0.294, 0.766) <0.001
Constant 22.121 (0.198, 44.043) 0.048
R2 = 0.211; Adjusted R2 = 0.150
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When replacing DMFT with DT in the same linear regression for total GOHAI, it was 
shown that both DT and number of natural teeth were significant determinants of OHQoL 
(p=0.039 and p<0.001, respectively) (Table 13). This model explained 17.5% of the 
variance in total GOHAI score. 
Table 13. Determinants of oral health related quality of life (total GOHAI) – Model 2     
# Housing condition was classified into basic (public permanent housing, tenement building), moderate 
(home ownership scheme, village house), and good (private housing estates) 
* Factors significantly associated with OHQoL 
** The results were obtained through multiple linear regression using total GOHAI score as a dependent 
variable 
 B 95 CI p
Age (years) Continuous 0.219 (-0.020, 0.458) 0.072
Gender (0) female; (1) male 0.069 (-2.897, 3.089) 0.950
Education (0) primary or below 
(1) secondary or above
1.128 (-1.854, 4.109) 0.455
Housing condition# (1) basic 
(2) moderate 
(3) good
-1.027 (-2.562, 0.509) 0.188
Past occupation (1) service/labour 
(2) clerical/skilled workers 
(3) managerial/professional
0.373 (-1.451, 2.196) 0.686
Family support (0) live alone 
(1) live with family
0.729 (-2.708, 4.165) 0.675
DT Continuous -1.042 (-2.031, -0.053)  0.039*
Periodontal status (1) Bleeding or calculus only 
(2) Shallow pocket (4-5mm)
1.240 (-0.669, 3.148) 0.201
(3) Deep pocket (≥6mm)
Number of teeth Continuous 0.436 (0.228, 0.643)  <0.001*
Constant 29.490 (9.348, 49.632) 0.004
R2 = 0.234; Adjusted R2 = 0.175
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Services 
All 195 participants received oral health leaflets; 194 had undergone oral examinations, 
which included soft tissue status, dentition status, periodontal status, and oral hygiene 
level. Referral recommendation was provided to 124 (63.9%) participants for them to seek 
further examination and/or dental treatment from any registered dentist. Full mouth scaling 
was provided to 33 (16.9%) participants. Oral health talks were given in the first three 
visits and the number of audience was around 150.  
!30
DISCUSSION 
This study was conducted in a convenience sample of community dwelling elders recruited 
through participating NGO centers. The elders who could be reached by these centers may 
have some social, economic and cultural traits that were different from those who could 
not. As this sample was neither large nor representative, the oral health status described 
may not well reflect the overall condition of community dwelling elders in Hong Kong. 
However, since large and representative survey data have been recently reported by the 
government (HKSAR Government, Department of Health, 2013), understanding the 
prevalence of oral problems was not the purpose of our project. Instead, our efforts were 
more directed to providing oral health education and preventive service as well as 
understanding the impact of oral health on the general well-being and quality of life of the 
elderly. 
  
A wide range of data has been collected in this study and each participant went through 
three questionnaire interviews, oral examination on several aspects, oral health education, 
and preventive treatment. It was time consuming and required considerable cooperation of 
the centers and participants. Therefore, follow-up visits were difficult to arrange and the 
effectiveness of our oral health education was not formally evaluated prospectively. 
Nevertheless, the feedback received from the NGO partners and the responses of the 
participants were very positive. They complimented on the significance and relevance of 
such community outreach event and expressed their strong interest in participating again if 
similar event could be organized in the future. 
The self-designed questionnaire was thoughtfully structured to cover different aspects of 
perceptions and practices pertaining to geriatric oral health. Well-established and validated 
instruments, namely the MNA and GOHAI, were adopted for measuring participants’ 
nutritional status and quality of life with respect to their oral health. The whole set of 
questionnaires were pretested among a small group of elders with different ages, genders, 
and backgrounds. This helped to ensure the clarity and relevance of questions, refine the 
interview method, estimate the time required, and guarantee the feasibility. A set of clinical 
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data was collected for gaining an understanding of participants’ oral health status including 
oral soft tissue condition, dentition status, periodontal health, and oral hygiene status using 
well-defined methods and indices. With thorough training and calibration, a high inter-
examiner reliability was achieved as shown in the Kappa values for the main clinical 
measures. 
As similarly shown in the latest oral health survey, elders participating in this study were 
suffering from various dental problems. Their average number of teeth affected by caries 
was 8.9 and 61.1% presented with periodontal pockets. Tooth loss was common and 
around 40% of participants had fewer than 20 teeth, including 5.7% who were edentulous. 
Negative impact of oral health on quality of life was reported by 60% participants. 
In contrast to their sound knowledge on the causes of dental caries, they were less aware of 
the factors involved in periodontal problems. About a third did not know the causes and 
only a minority indicated that poor oral hygiene and microorganisms cause gum diseases. 
Near half attributed periodontal problems to heatiness. This might partly explain why they 
chose to self-medicate or visit Chinese medical practitioners/physicians. Some fatalistic 
views towards oral health were common, such as “tooth loss is inevitable with ageing” and 
“oral health is pre-determined and personal care does not help much”. In addition, some 
other misconceptions existed, such as “interdental cleaning is not necessary if one brushes 
teeth thoroughly”, “wearing denture does not increase the chance of oral problems”, and 
“regular reviews and examinations for denture are not necessary”. These beliefs might lead 
to their negligence in daily oral hygiene practice and poor maintenance of denture. The 
overall expectation of elders on oral health appeared to be low, especially on the aesthetic 
aspect. Compared to general health, oral health is given a much lower priority. 
When oral health practice is concerned, it was found that participants had reasonably 
healthy habits on diet and toothbrushing. Nevertheless, interdental cleaning was rare and 
their oral hygiene status remained unsatisfactory. This points to the need of reinforcing 
toothbrushing techniques and promoting interdental cleaning practice in this age group. 
The main reasons that elders did not perform interdental cleaning were unawareness of the 
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necessity and lack of skills; both can be improved through well planned oral health 
education and promotion programs. In Hong Kong, the young generations were the 
beneficiaries of the School Dental Care Service and thus received regular oral health 
education since the start of primary education. Nevertheless, elders were not exposed to 
such information and their oral health knowledge gaps are to be filled through other 
channels, in which the government, educators, medical and dental practitioners, and NGOs 
can all take a part. 
Despite the relationship between oral health condition and nutritional risk suggested in 
previous studies (Mojon et al., 1999; Sahyoun et al., 2003; Lopez-Jornet et al., 2013), 
none of the clinical parameters (DMFT, CPI, and number of teeth) was significantly 
associated with elders’ risk for malnutrition in our multivariate analysis. Instead, poor 
OHQoL (i.e. low total GOHAI score) appeared to be a significant factor increasing the 
chance of malnutrition. Similar association between the global subjective measure of oral 
health and nutritional status was also reported in a study among institutionalized elders in 
India (Kshetrimayum et al., 2013). As a global measure of oral health, OHQoL reflects the 
overall functional loss caused by multiple dental problems and a full spectrum of impacts 
imposed by various oral conditions. Therefore, OHQoL serves as an important 
complement to clinical parameters (McGrath & Bedi, 2003) and may better explain the 
impact of oral health on nutritional status and general well-beings. 
A marginally better OHQoL was found in elders living with families, as compared with 
those living alone. This shows the positive impact of family support on elders’ oral health. 
Globally, over 40% of older persons aged 60 years or over live alone (United Nations, 
2013). In Hong Kong, 13% of elders aged 65 or above live independently (HKSAR 
Government, Census and Statistics Department, 2013). This subgroup deserves more 
attention and assistance from the society. Among the three clinical indicators (DMFT, CPI, 
and number of teeth), only “number of teeth” was identified as a significant factor 
determining OHQoL. Although DMFT did not appear to be a determinant of OHQoL, a 
significant association between dental caries and OHQoL was found when DMFT was 
replaced by DT. Calculated as number of untreated decayed teeth, DT is a reflection of 
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unmet treatment need. Dental caries is ubiquitous among elders and very few people are 
free from dental caries when they enter their senior age. Nevertheless, as far as their 
treatment need for caries is met, the negative impact on their quality of life can be 
controlled. From this prospective, improving elders’ access to and affordability for dental 
care is of paramount importance. The dilemma can be alleviated by expanding and 
optimizing the existing subsidy schemes and planning the service more thoughtfully for 
the best convenience of the users. Oral health maintenance should not be considered as a 
luxury and it is closely related to one’s overall health, such as the nutritional status and 
their quality of life. Allocating more resources to improving elders’ oral health is likely to 
have a knock-on effect leading to better general health of this population and in turn 
results in a reduction in overall healthcare cost. 
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CONCLUSIONS 
Several conclusions can be drawn from the findings of this community heath project: 
i. Oral health problems are common among community dwelling elders in Hong Kong. 
Their oral health awareness and practice are yet to be improved, especially in 
periodontal health, interdental cleaning and preventive dental visits.  
ii. Tooth loss and unmet treatment need for dental caries significantly compromise elders’ 
quality of life, which in turn increases their risk for malnutrition.  
iii. Outreach oral health education and service are well received by the community. 
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This survey is conducted by the Faculty of Dentistry, The University of Hong Kong  
Thank you for participating in this survey. This questionnaire aims to understand more about your oral health 
condition and related habits, therefore there is no standard answer. The questionnaire will take around 10 minutes. 
Thank you for your time! 
 
Part 1: General information 
 
Name:        Year of birth:      Gender ☐ M      ☐ F 
Were you born in HK  ☐ Yes   ☐ No, I was born in China ☐ No, others 
Your education level   ☐Primary or below            ☐Secondary   ☐Tertiary or above 
Your longest occupation being      ☐ Managerial or Executive ☐ Machine operator 
 ☐ Commercial sales ☐ Associate professionals 
 ☐ Professional ☐ Worker 
 ☐ Clerical ☐ Self-employed 
 ☐ Service ☐ Othersplease specify)    
Do you live with your family now   ☐ Yes, with___ family members                             ☐ 
No 
Which type of housing do you live in   
                ☐ Public housing           ☐ Home Ownership Scheme / Private Sector Participation Scheme               
                ☐ Private estates                               ☐ Tenement                             ☐ Village House 
 
Part 2: Impact of oral health on your quality of life 
 
How often did/were you… always often sometimes seldom never 
1.  Limit the kinds or mount of foods you eat because of 
problems with your teeth or dentures?       
2.  Have trouble biting or chewing different kinds of food, 
such as firm meat or apples       
3. Able to swallow comfortably      
4. Have your teeth or dentures prevented you from speaking 
the way you wanted?      
5. Able to eat anything without feeling discomfort?       
6. Limit contacts with people because of the condition of your 
teeth or dentures?       
7. Pleased or happy with the looks of your teeth and gums, or 
dentures?      
8. Use medication to relieve pain or discomfort from around 
your mouth?      
9.  Worried or concerned about the problems with your teeth, 
gums or dentures      
10. Feel nervous or self-conscious because of problems with 
your teeth, gums, or dentures?      
11. Feel uncomfortable eating in front of people because of 
problems with your teeth or dentures?      
12. Were your teeth or gums sensitive to hot, cold, or sweets?      
 
Part 3: Oral hygiene practice 
 
1. How often do you brush 
Never ☐ Less than once a day ☐ Once a day                 ☐ 
Twice a day ☐ More than three times a day ☐   
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2. How long do you brush on average 
Less than 30 seconds   ☐ 30 seconds to 1 minute ☐ 1 to 2 minutes   ☐ 
More than 2 minutes  ☐     
3 a. Do you use an electronic toothbrush 
Yes_____ (years)                      ☐ No  ☐       
  b. Why you would use an electric toothbrush 
To save time ☐ To clean more efficiently ☐ Easier to use  ☐ 
Trendy ☐ Curious ☐ Other ____________________ 
4. Do you use fluoridated toothpaste 
Yes ☐ No ☐ I am not sure ☐ 
5. How often do you use interdental cleaning aids (dental floss etc)  
Never   ☐ Less than once a day ☐ Once a day                ☐
Twice or more a day                         ☐     
6. What is the main reason why you do not use interdental cleaning aid 
Troublesome ☐ Too expensive ☐ Too busy ☐ 
Do not know how to use ☐ Not necessary         ☐ Others ____________________ 
7. How often do you eat snacks between meals (breakfast/lunch/dinner) 
Never   ☐ Once a day ☐ Twice a day                 ☐
Three times a day or more    ☐     
8. If you suspect you have tooth decay, what will you do? (Can choose more than one option) 
Ignore it ☐ Seek dentist advice ☐ 
Increase brushing frequency  ☐ Seek physician advice ☐ 
Take the over-the-counter 
 medication 
☐ Seek traditional Chinese  
medicine practitioner  
☐ 
Using folk remedies ☐ Others (please specify) _________________________ 
9. When was your last time visiting a dentist 
Within 6 months   ☐ 6 months to 1 year ago ☐ More than 1 year        ☐ 
Never visited dentist                ☐     
10.What is the reason that you visited dentist last time 
Toothache or emergency  ☐ Dental check-up ☐ For dental treatments             ☐
For preventive care  ☐     
11. If there is no toothache or other dental problem, will you still visit dentist 
Yes: ______time(s) a year ☐ No ☐   
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Part 4: Manual dexterity 
 
Did you encounter difficulty as 
follows 
Impossible Difficult Easy 
1. Open the toothpaste cap    
2. Squeezing toothpaste to 
toothbrush    
3.Turn on/off the tap    
4. Filling a glass of water    
5. Brushing your own teeth    
 
Part 5: Oral health knowledge and attitude 
1. Which of the following are the causes of the gum disease You can choose more than one option 
Poor oral hygiene ☐ Bacterial infection ☐ Brushing trauma ☐ Inadequate amount  of sleep ☐ 
Malnutrition     ☐ Hot air ☐ Endocrine disorder ☐ Genetics ☐ 
Smoking ☐ Drinking ☐ Do not know ☐   Others (Please     specify): ______________ 
2. Which of the following are the causes of tooth decay You can choose more than one option 
Eating sweet ☐   Eating/drinking  acidic food/ drinks ☐ Tooth worm ☐ Do not know  ☐ 
Poor oral 
hygiene ☐ 
Bacterial/ viral  
infection ☐ Excessive heat ☐ 
  Others (Please 
specify) ______________ 
 
3. Please indicate your views on the following statements 
a) “Tooth loss is inevitable with aging”     Agree ☐   Disagree ☐ 
b) “Teeth are born good or bad, and have little to do with personal care” Agree ☐  Disagree ☐ 
c) “If you use mouthwash every day, you do not have to brush your teeth”        Agree ☐  Disagree ☐ 
d) “If you brush teeth thoroughly twice a day,                    Agree ☐  Disagree ☐ 
       you do not have to use dental floss”      
e) “Real teeth that support the dentures are prone to problems”    Agree ☐  Disagree ☐ 
f) “It’s normal that denture comes out while talking and eating”  Agree ☐  Disagree ☐ 
g) “Denture should be removed from the mouth before sleeping”  Agree ☐  Disagree ☐ 
h) “I can wear the dentures only when going out”       Agree ☐  Disagree ☐ 
i) “Dentures require regular check”   Agree ☐  Disagree ☐ 
 
4. What is your expectation towards your oral health 
Normal appearance and function ☐   Be able to chew and eat properly whatever food I want ☐ 
Be able to chew and eat with limited choice 
of food with natural or artificial teeth ☐ 
If my general health is good, I am not 
bothered with how my oral health is ☐ 
 
 
The end. Thank you for your participation 
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9. ÖżíLĬĔƋÑ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1      5%ØŎ  ŵƁ? 
 ¥!ÝĬƁĔƋ                    
10. 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ţKpÑĚƲƼ  
 ÁOĔĳûĦ  ĔƳìã  ķħ¬Ĕĥ/7«Ĥ     
 ÁOƧƘŰę                    
11. áúÙ	ƃƹÑW×ĬĔƋìãĔƳƼ  
 Ñƺ__________ (zí)                       W       
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12 a. 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 Ľ  Ɣ
  ¥	 
 b. ÑWÜƪŗ? 
 Ñ. ŬÿÏƲŗƺ____________________  W 
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4.šà÷     
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1. ƲKp¡ŏĔŇħĈƼ  Ʒ­QƄÃŵƁ 1%ƦĪƸ 
 PŋŠĜ	ŷ  ļŔ/ģó°â  ƬƉ  ƅ- 
 ďƭ	Œ     YČ  1:ý~ū  	İƂ 
 >Ĕſµ@.  Ďö  įĮ	ŷ  7ƹŬŨÏƺƽƽƽƽƽ 
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 PŋŠĜ	ŷ  ļŔ/ģó°â  Ďö  7ƹŬŨÏƺƽƽƽƽƽ 
 
3. ÑWT¯ŪþƼ  
a) ƛŖĺwƑƹĔƳŊŕÑ¨ċĨƼ         Ñ  W 	İƂ 
b) ĔƳxÑ|ĜĨƹŐ%ŰęƗ#	{Ƽ   Ñ  W 	İƂ 
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d)áò|¦>Ĕ3íƹ	¨ĝĔľƼ      Ñ  W 	İƂ 
e) ¸'Ĕ×PŋÕÐ9ĘfƨƼ           Ñ  W 	İƂ 
f) Ūũ^ƀƪÒ'ĔŊŕÑïĘűƼ        Ñ  W 	İƂ 
g) įťÒƟţƚ'ĔƼ         Ñ  W 	İƂ 
h) ¶QsƟţÒƷ"y9Ƹ,ēº¸'ĔƼ   Ñ  W 	İƂ 
i) 'ĔƟţÜìã^$ƭƼ        Ñ  W 	İƂ 
 
4. ōĨPŋ+ĨÜÛ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        ŁŦ]nAŉ2ï                  Öƌţ]nAŉïƹQĩ®Oƪĕ  
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        7   
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Oral Hygiene – Visible Plaque Index 
Good  (Clearly visible plaque on <1/3 of the tooth surfaces) 
Fair (Clearly visible plaque on 1/3 to 2/3 of the tooth surfaces) 
Poor (Clearly visible plaque on >2/3 of the tooth surfaces) 
* Since the remaining teeth of elders are not many, please observe all teeth, but only 
buccal and lingual surfaces. 
** No probing. Only visual examination. 
Reference 
Ainamo J, Bay I (1975). Problems and proposals for recording gingivitis and 
plaque. International Dental Journal 25:229-235.  
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Participant Code: __________ 
Name of Participant: ________________________________   
Age: ______    M/F 
Examiner: ___________ 
 
Medical history 
Are you under any medical treatment or medication?    Yes ☐ No ☐ 
Have your suffered from any of the following illnesses? 
Heart Disease ☐ Kidney Disease ☐ Tuberculosis ☐ 
Hypertension ☐ Diabetes ☐ Epilepsy ☐ 
Blood Disease ☐ Thyroid Disease ☐ Stroke ☐ 
Abnormal Bleeding ☐ Allergy: __________ ☐   
Any Other: _____________________________________________________________ 
Oral Hygiene (Visible Plaque Index) 
☐ Good ☐ Fair ☐ Poor 
 
Dentition Status 
Periodontal Status (CPI) 
16/17 11 26/27 
   
   
46/47 31 36/37 
 
Need for Scaling: 
 
☐ No    ☐ Yes  Operator: __________________ 
Need for Referral: ☐ No    ☐ Yes  Reason: ___________________ 
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清潔口腔的重要性? 
假牙護理 
選擇牙刷 
9 預防蛀牙 
9 預防牙周病 
9 預防牙齒脫落 
9 減少口腔異味 
 
 
口腔清潔得宜，便能享受無痛，有力咀嚼食物
的生活，以吸收足夠日常所需的營養。 
口腔健康還能減少異味以及無阻說話和溝通。 
很多人以為牙齒脫落是年歲增長的必經階段，
但其實只要有效保持口腔衛生，便能保存牙齒，
與牙齒共渡一生。 
牙刷刷頭大小約為 一元 硬幣，軟毛形刷 
• 刷牙次數為一日兩次 
• 牙膏用量為豌豆大小 
 
用餐次數定時定量，例如： 
• 上午八時  早餐 
• 下午一時  午餐 
• 下午七時  晚餐 
•   於每次餐後清潔牙托。  
•   使用軟毛牙刷清潔。不要沾牙膏， 
    以免牙膏中的顆粒損傷假牙的表面。 
•   清潔牙托的每一個部份。  
•   可選擇牙托清潔錠。  
•   睡覺前把牙托放於清水中浸過夜。  
•   牙托如有不妥，應尋求牙醫協助，切勿自己調較 
    或修理牙托。  
長者口腔護理 
患上牙周病時會產生的問題 
• 牙痛 
• 飲食困難，以及健康問題 
• 牙齒鬆脫 
更多口腔護理資料及牙科服務 
 
 
 
 
 
http://www.toothclub.gov.hk/ 
 
 
 
 
衞生署   牙科街症服務診所  
( 只提供止痛及脫牙 服務 ) 
 
http://www.dh.gov.hk/tc_chi/tele/tel
e_chc/tele_chc_dcgps.html 
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